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The Centers for Disease Control (CDC) reported that approximately 1 in 54 
children in the U.S. is diagnosed with an Autism Spectrum Disorder (ASD) (CDC, 2020). 
The prevalence of individuals diagnosed with or at-risk for ASD has increased over the 
past two decades (Baio et al., 2018). Impairments in social functioning, a central feature 
of ASD, have widespread effects on the lives and opportunities of individuals with this 
disorder (American Psychiatric Association, 2013). As a result, individuals with ASD are 
less satisfied with opportunities for social inclusion, physical well-being, and 
interpersonal relationships compared to individuals with intellectual disabilities (Arias et 
al., 2018). Technology-aided intervention may be used to reduce some of the barriers 
limiting access to social skills intervention. In particular, technology-aided intervention 
can provide a highly motivating medium for the rehearsal of skills in a safe, controlled, 
and self-paced manner (Parsons & Beardon, 2000), allow for treatment programs to be 
implemented with high precision and fidelity with less variability, and reduce the cost of 
the intervention and other accessibility barriers (Ploog et al., 2013). VR has been studied 
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extensively in training social skills for individuals diagnosed with ASD. With the 
flexibility and projected effectiveness that VR offers, it can provide more opportunities to 
learn and practice strategies for recognizing daily challenges that involve forming social 
relationships and related reasoning with more flexibility. VR provides a safer platform 
for people with ASD rather than practicing the social skill with actual people in a class or 
a group, it can be an excellent precursor for teaching these skills.  
There exists sufficient literature to provide evidence regarding the effectiveness of 
VR-based SST relevant for OT practice. However, the gap between the existing literature 
and method to integrate it in OT practice restrains OT practitioners to adopt and integrate 
VR in practice. Lack of comprehensive training designed specifically for OT practitioners 
to educate about the methods to implement, VR system selection for the priority 
population, and the theoretical base for implementation and use are some common 
barriers to using VR.  
To this end, this program is designed to empower OT practitioners to become 
efficient and confident in using this technology for addressing social skills deficits related 
to ASD. This is a professional development program to be delivered based on theory-
driven approaches. The program is comprised of a training workshop accompanied by a 
hands-on practice element to provide OT practitioners with the avenue to learn, practice, 
and evaluate their current practices and knowledge regarding VR. Acquiring this training 
in using VR-based approaches will not only prepare therapists to confidently provide just 
the right challenge to the clients with autism according to their needs but also enhance the 
scope of individual OT practice.  
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CHAPTER ONE – Introduction   
The number of children diagnosed with Autism Spectrum Disorder (ASD) is now 
1 in 54 whereas the previous rate released in 2018 was 1 in 59 according to estimates 
from the Centers for Disease Control and Prevention's Autism and Developmental 
Disabilities Monitoring (ADDM) Network (CDC, 2020). Deficits in communication and 
problems with social interaction are core characteristics of children and adolescents with 
ASD (APA, 2013). Emotional and social adaptation skills deficits greatly hinder children 
with ASD from adapting themselves to various environments. These difficulties add to 
their inability to respond appropriately to effectively participate and engage in various 
social situations. When working with individuals with ASD throughout their life span, 
occupational therapists address core deficit areas and differences. Using physical and 
psychosocial theoretical approaches, occupational therapists are involved in analyzing 
activities requiring an individual to integrate or use sensory motor skills, cognition, 
communication, social skills, and behavior (Cardon, 2016). Young children with autism 
may show social skill delays in terms of maintaining eye contact, social smiling, joint 
attention, and pointing, whereas older children and adolescents may show difficulties 
maintaining conversations, taking another’s point of view, initiating social interactions, 
reading nonverbal body cues, and making and keeping friends. Helping individuals with 
ASD improve their social skills is an important goal because individuals from this 
population report having fewer friends, less satisfying friendships and relationships, and 
more feelings of loneliness than their typically developing peers, despite desiring more 




practitioners use group-based Social Skills Training (SST) programs, peer-mediated 
interventions, social stories, activity-based interventions, Picture Exchange 
Communication System (PECS), and parent-mediated interventions in both clinic-based 
and contextual settings to improve social skills in children and youth with ASD. 
However, what is meaningful and functional for one individual may not be for another as 
every individual has different cognitive abilities, learning styles, and interests. To address 
deficits in social interaction, traditional SST does not explicitly teach awareness of facial 
expression but, rather, focuses on ancillary content, such as hygiene and conversation 
(Golan & Baron-Cohen, 2006 as cited in Vasquez et al., 2015). The empirical and 
descriptive studies focused on intervention in SST were shown to lack satisfactory 
methods and design (Vasquez et al., 2015).  
The teaching process by OT practitioners has to vary and adapt to a diverse 
population of children with autism, which requires flexibility. This flexibility encourages 
the therapists, as educators, to modify the approaches to help individuals with autism. 
There is an emerging trend of integrating technology into social skills interventions and 
computer-assisted intervention materials including video and interactive multimedia, and 
more recently virtual learning systems such as Virtual Reality (VR) and yet technology-
supported social skill interventions are limited (Ke et al., 2017). While OT practitioners 
are required to remain up to date with current technology, many practicing clinicians 
have little experience with VR systems and report a need for training and resources 
(AOTA, 2014). There is a lack of awareness among the therapists concerning the 




OT academic training. There is a plethora of research utilizing VR technology and 
understanding its elements but with a dearth of information to help clinical practitioners 
use this technology in practice. 
The use of technology as a therapeutic tool could allow therapists to tailor the 
learning process and adjust treatment according to the priorities, individual needs, and 
progress of the client. Information technologies are an effective, comfortable, facilitative, 
and emotionally engaging context for learning in individuals with autism (Parsons & 
Mitchell, 2002). It has been argued that technology such as VR offers new opportunities 
for the education of people with autism (Parsons & Mitchell, 2002; Strickland, 1996). 
Moreover, activities involving technology are often preferred by individuals for leisure 
which makes use of VR technology inherently more reinforcing and motivating than 
strategies that do not utilize technology. VR is a computer-generated, interactive, three-
dimensional (3D) environment. Therapeutic applications of VR are based on the theory 
that the brain can process information more effectively when it is presented through a 
combination of sight, sound, and touch (Hamilton, Smith, McWilliams, Schwartz, & 
Carey, 1992 as cited in Self et al., 2007) where the computer generated Virtual 
Environments (VE) would give a sense of presence to the user. The VR system consists 
of (a) external tools (visual, auditory, and haptic), which connect the user to the VE; (b) 
internal tools (trackers, gloves, joysticks and exoskeletons, mouse), which trace the user’s 
position and motion; (c) a system of graphic image rendering, which creates the VE; and 
(d) the software and database, which are used to shape models/objects in the virtual world 




the user with a 3D sense of presence within a VE.  
VR systems require Head-Mounted Devices (HMDs) for fully immersive 3D 
views where the person wears the equipment immersing him or her completely into the 
VE. This blocks out extraneous sights and sounds from the real environment. However, 
the costs associated with developing HMD systems, as well as the associated side effects 
(i.e. cybersickness) and cumbersome nature of using HMDs, have led to a surge of non-
HMD systems in the field of rehabilitation which is the focus of this project. The HMD 
visually isolates people with ASD completely from the outside environment, including 
the training facilitator, which may have a negative effect. While in VE accessible through 
non-HMD, the scenarios could be displayed on desktop systems with high-resolution on-
screen visuals which do not offer a higher degree of immersion to the user.  
As people with ASD have difficulty maintaining eye contact with others, VR 
systems can simulate faces and tune their realism to better cater to the visual imagery that 
they prefer and respond more positively (Thai & Nathan-Roberts, 2018). The rationale 
behind this program is that, if social scenarios could realistically be replicated within a 
VE, the limited personal interaction afforded by the computer interface would be easier 
for them to manage/regulate as well as attractive to them, and therefore, provide a safe 
and supportive environment for learning (Parsons et al., 2000). For this, OT practitioners 
must be capable of putting VR environments to appropriate use with the desired 
population thus providing SST that are generalizable to real-world applications, yet 
personalized according to the individual’s needs. OTs must be confident in utilizing VR 





Chapter 2 of this doctoral project is divided into three parts. It examines the 
current state of evidence to identify the existing problems in the field of OT with regards 
to VR interventions. Experiential Learning Theory (ELT) and the Unified Theory of 
Acceptance and Use of Technology (UTAUT) have guided the development and 
dissemination of this program. The principles from the Social Learning Theory, the 
Theory of Mind, and the Theory of Emotional Intelligence are utilized to guide 
occupational therapists when applying VR-based intervention in clinical settings. Chapter 
3 includes the development and implementation of the intervention to address the 
identified gaps in the literature. Chapter 4 describes the evaluation plan for systematic 
collection of information about the activities and anticipated outcomes of the proposed 
intervention to evaluate the program, measure its efficacy, improve its effectiveness, and 
take decisions about the future program development. Chapter 5 outlines a funding plan 
for this program detailing the anticipated budget and source of funds. Chapter 6 outlines 
the dissemination plan for the program that describes how the outcomes will be shared 





CHAPTER TWO – Evidence Base and Theoretical Framework   
This section is divided into three parts. Part 1 includes the literature review and 
the themes generated from it that are deemed important to guide the program 
intervention. The interpretation of the evidence generated from the literature review in 
Part 1 identifies the existing problems and gap in the literature which are elaborated in 
Part 2 of this section. Part 3 approaches the problem from a theoretical standpoint.  
Part 1. Evidence Pertaining to the Program Guidance 
Autism and technology. Children with autism spend more time with electronic 
screen media than any other leisure activity (Gillespie et al., 2014; Laurie et al., 2018; 
Mazurek & Wenstrup, 2012; Shane & Albert 2008) suggesting that individuals on the 
autism spectrum are more comfortable interacting with inanimate objects such as a 
computer or iPad. In particular, television and movie viewing, as well as animated 
programs are found to be more popular than computer usage. Children with ASD enjoy 
visual media and are interested in technology programs, which indicates an inclination 
towards technology. Technology is a motivating learning medium for children with ASD 
(Hourcade et al., 2011), and children’s attention, communication, and social skills 
improve when computers or tablets are used (Burke et al., 2013). The research points 
towards an inherent motivation in children and youth with ASD to interact with 
electronic screen media, which combined with their observed imitative behaviors. This 
could be utilized to develop concepts and educational skills through their preferred 
components of media. Such an approach could be utilized to leverage technology as a 




many individuals are visual learners and have strong technological skills. Parents and 
clinicians regularly report that children with autism are drawn to technological devices 
and researchers have noted the importance of devising treatments that take advantage of 
this fascination (Colby, 1973 as cited in Goldsmith & LeBlanc, 2004) 
Types of virtual environments (VE) for SST in autism. Many studies have 
developed and utilized VEs based on the type of user participation. To illustrate, 
Collaborative VEs (CVE) involve more than one user who may inhabit the VE at the 
same time, even though these users may be physically located at different places. Users 
control their avatars independently and can communicate directly with each other through 
speech, movement, and gesture in the virtual space (Crowell et al., 2019; Zhang et al., 
2018). On the other hand, in a Single-User VE (SVE), responses from the environment to 
these interactions must be pre-programmed where the user interacts with autonomous 
avatars. A CVE platform combined with game-based collaboration in children with ASD 
has shown an increasing trend in game performance with group-communication between 
them (Crowell et al., 2019; Zhang et al., 2018). Engaging CVE system where children 
with ASD and peers can interact is an effective strategy for improving social and 
collaborative behaviors in such controlled environments (Crowell et al., 2019; 
MacCormack & Freeman, 2019; Zhang et al., 2018). SVE would provide structured 
training with limited choices for appropriate/inappropriate responses available, whereas 
the CVE would represent an unstructured situation in which the user is free to make their 
own choices as to how they interact with others (Cobb et al., 2010) Advancements in the 




vocal tone, and gestures where such manipulation is easy to perform, repeatable, and is 
highly controllable, making it a versatile tool for OT practice.  
VEs for people with ASD are usually implemented in the form of environments 
displayed on computer screens, Immersive VEs (IVEs). In either form, VR interventions 
could provide an interactive and visually stimulating approach for use in the clinical 
treatment of varied clients. They could serve as a dynamic platform capable of simulating 
countless social scenarios that uniquely target individuals ranging in age from childhood 
to adulthood.  
VR interventions for social skills deficits. Software used for VR interventions 
represents the social situations pertinent to the focus of the intervention, which allows 
users to interact with the presented situation without the threat of negative real-life 
consequences. The literature review for this program included individuals within the age 
range of 6 years to 18 years diagnosed with high-functioning autism, with different VE 
intervention software packages. Many researchers used a commercially available VR 
design package (Vizard from World viz LLC) to develop the VEs (Lahiri et al., 2014; 
Saadatzi et al., 2018), while others used publicly available open sources such as Second 
Life, version 2.1 (Didehbani et al., 2016; Ke & Im, 2013). All studies utilized software 
that targeted numerous virtual social scenarios that individuals with autism are exposed 
to, for example, a classroom environment; restaurants and shops (Didehbani et al., 2016); 
and parties at others’ houses (Ke & Im, 2013). In these scenarios, virtual avatars can 
express various emotions such as happiness, fear, anger, disgust, sadness, and surprise 




using a desktop computer screen for participants to engage with (Didehbani et al., 2016; 
Ke & Im, 2013; Kim et al., 2014). Some VR interventions also incorporated users’ 
physiological feedback such as pupil dilation and blink rate, alongside their overt 
responses (Lahiri, Bekele, Dohrmann, Warren, & Sarkar, 2015) which included 
communication with participants through natural language, without the use of a mouse or 
keyboard (Saadatzi et al., 2018). This could capitalize on the use of recent advances in 
VR environments and their application to SST using virtual avatars and role-playing 
scenarios to enable individuals with autism to perform situation-specific, naturalistic 
social communication. People with autism have shown improvement in the measures of 
emotion recognition, social attribution, the executive function of analogical reasoning, 
responding, initiation, greeting, and positive conversation-ending upon implementing 
VE-based training (Didehbani et al., 2016; Ke & Im, 2013; Kim et al. 2014; Saadatzi et 
al., 2018).  
Benefits of VR technology in SST. Regarding the benefits of VR interventions 
on delivering SST, VEs designed for children and youth with ASD resulted in significant 
improvements in social initiations, engagements and responding with peers, a common 
result in all the studies in this review (Beach & Wendt, 2014; Cheng et al., 2015; Ke & 
Moon, 2018; MacCormack & Freeman, 2019). Despite the differences of single-user or 
collaborative VE, VR-based interventions promoted the social interaction performance of 
children with autism (Beach & Wendt, 2014; Cheng et al., 2015; Ke & Moon, 2018; 
MacCormack & Freeman, 2019). Facilitated by engaging scenarios presented in an 




in real-life scenarios, and feel less stressed while interacting in the real world having 
already practiced in the VE (Beach & Wendt, 2014; Cheng et al., 2015). Role-based 
cooperative and structured play with support from facilitators could be effective at 
improving the social competence of individuals with ASD. To illustrate, the role of 
trained facilitators provided naturalistic and adaptive scaffolding during participants' 
interaction with VEs with fading of the facilitator’s prompting over time allowing for 
generalization as illustrated in Irish (2013) and Ke and Moon, (2018). Also, structured 
play in VE scenarios minimizes the negative effects of extraneous factors enabling 
individuals with ASD to practice and demonstrate social skills (MacCormack & Freeman, 
2019). 
A majority of the studies demonstrated a positive change in social skills outcomes 
by implementing VR as an intervention protocol. In these studies, the use of VR 
contributed to the development of important aspects related to social skills: Initiation of 
play, social response, and conversational skills (Craig et al., 2016; Mesa-Gresa et al., 
2018). Avatars and virtual elements contribute to the training in recognition of facial 
expressions and body gestures (Bekele et al., 2014; Mesa-Gresa et al., 2018). In all the 
studies reviewed, VEs offered individuals struggling with interpreting and responding to 
social situations with more realism, and meaningful experiences that are relevant to the 
individual’s needs relative to their deficits. 
Preferences of OT practitioners towards technology. Laver et al. (2013) 
reported clinical implications for the introduction of computer technologies such as VR 




therapists are ‘traditionalists’ (Gustafsson & Yates, 2009; Koh, Hoffmann, Bennett & 
McKenna, 2009; Walker, Drummond, Gatt & Sackley, 2000 as cited in Laver et al., 
2013). Laver et al. (2013) found that occupational therapists are more willing to embrace 
new technologies as part of rehabilitation than other disciplines if the technologies are 
shown to be effective. Most of the research included in this review focused on the people 
with autism and their interactions with the VE with no mention of whether or not a 
therapist was able to operate it effectively and confidently with the participants. 
Therapists need time to become familiar with the technology and to access resources that 
support clinical decision-making about the choice of appropriate clients, therapeutic 
adaptations, and parameters that can be adjusted to meet client needs (Levac & Miller, 
2013). As described earlier, VR systems have been shown to have beneficial outcomes in 
improving social skills justifying their integration into clinical practice. Therapists lack 
training to set up and operate the potential advantages of new technologies for 
rehabilitation such as VR (Liu et al., 2015). The research by Levac and Miller (2013) 
revealed the necessity of additional training regarding the theoretical framework, 
underlying common features of VR system, clinical reasoning related to specific VR and 
intervention goals by experienced clinicians for integrating this novel technology into 
practice.  
Bottom line. It is observed that there is a lack of resources for OTs to implement 
VR based interventions. Most of the studies that did employ technology-based 
interventions were not performed by OTs and were highly specific in terms of 




between available SST interventions and resources for their widespread adoption by OTs 
indicates a need for a resource that could serve as an evidence-based tool to facilitate the 
use of appropriate technology-based interventions when working with clients. There 
exists literature on VR systems being used with a variety of populations in numerous 
ways to promote positive outcomes. However, there is a lack of knowledge and access to 
this literature in order to guide clinical practitioners from using such interventions, 
severely inhibiting them from using VR as an adjunct approach. Despite this major 
limitation, the results of the studies included in this review indicate the need for 
developing a comprehensive educational resource to aid OT professionals in using 
dynamic VR environments for ASD interventions.  
Limitations of the evidence. Beyond the evidence in support of the VE based 
interventions and the various types of environments used in different populations 
focusing the SST for autism, the studies included have some common limitations. It is 
difficult to say with certainty that all VR programs are effective interventions, despite the 
positive results found, for numerous reasons outlined here. A number of studies did not 
include control groups composed of subjects diagnosed with ASD that received other 
traditional therapies in order to compare differential effects of exposure to VR 
(Didehbani et al., 2016; Fasilis et al., 2018). Taking this into account, results obtained 
could be considered preliminary and limited from the standpoint of OT clinical practice. 
Another limitation of the studies is the small sample sizes (Crowell et al., 2019; Ke & Im, 
2013; MacCormack & Freeman, 2019; Zhang et al., 2018), which tends to increase the 




issue that makes it difficult to extrapolate the results is the gender ratio of the sample as it 
is known that ASD affects more boys than girls (3:1 ratio). A large number of studies 
were conducted only with affected boys and this may limit the generalizability of the 
conclusions drawn across genders (Mesa-Gresa et al., 2018). Although results from all 
studies showed some positive benefit, the type of studies and related limitations points to 
using the intervention cautiously for the desired population. 
Part 2. Explanatory Problem Model  
Figure 2-1: Problem Model. 
 
There exists considerable literature to direct OT professionals towards adopting 
VR technology; the problem is the limited adoption of this technology in OT practice. 
This marks the gap between the existing literature and its application by the 
professionals. There are several factors which contribute to the lack of clinical adoption 
and acceptance by OT professionals such as (1) lack of professional training avenues to 
direct and demonstrate OT practitioners in using this technology appropriately in 
practice; (2) lack of training and familiarity with the system consoles (Levac & Miller, 




individualize treatment activities using existing games and system consoles. Apart from 
these factors, a perception associated with VR, which is a concern, is that providing a 
non-social environment on the computer somehow aggravates social disability of autism 
and that over-reliance on computer interaction could lead to obsessive behavior and a 
decline in real-world interaction (Parsons & Mitchell, 2002). Along with this, lack of 
integration is due to patients and clinicians’ preferences for more familiar and traditional 
therapy approaches (Laver et al., 2013) preventing practitioners in adopting VR-based 
interventions in OT practice.  
Individuals on the spectrum are often visual learners and thus benefit from 
visual, tactile, and kinesthetic learning opportunities (Cardon, 2016). Visual learning 
capacity could be one of the influencing factors as shown in Figure 2-1. The visual 
supports are those things that enhance the communication process and can be an effective 
aid for children learning about the world around them (Hayes et al., 2010). Interventions 
to support individuals with autism include the use of a wide variety of visual tools where 
the use of words, images, and tangible objects may reduce the symptoms associated with 
cognitive, communicative, and social disabilities, in particular for individuals with 
autism. Presenting information visually in a consistent and predictable manner allows the 
individual to process information concretely and to develop routines for both learning and 
response (Cardon, 2016). Technology can make visual images more accessible to the 
individual with ASD and graphics generated in a computer can help maintain their 
attention. Due to the increasing number of technological advances, many possibilities 




autism and act as an influencing factor in addressing the lack of effective SST protocols. 
It would be of value if there existed resources that summarize empirically 
supported VR interventions to teach social skills to people with autism. There is a need 
for resources for the additional professional development of occupational therapists to be 
active participants in the SST intervention. Practitioners need to focus their efforts on 
learning empirically supported techniques that have the most versatility and are easily 
implemented within the naturalistic setting to address the above concern. 
To this end, successful adoption of VR in OT practice could be facilitated with a 
clear understanding of how VR must be used by the clinicians, i.e. mediators in the 
problem model (see figure 2-1) such as (1) development of an evidence-based guiding 
manual to inform OT practitioners about VR and its constructs suitable for autism and (2) 
devising training avenues for therapists in using VR for SST in autism.  
Addressing the problems with the above two mediators can lead to outcomes such 
as (1) improved socials skills in children and youth with autism; (2) increased familiarity 
of therapists with VR technology aided by practitioner-friendly resources which would 
instill treatment integrity in their daily work routines to achieve desired goals; (3) 
addition of valid and reliable results regarding the use of VR from rigorous studies along 
with; (4) integration of evidence-based treatment protocols for SST; and (5) use of VR 
with the long-term goal of formulating a more rigorous protocol for technology-based 





Part 3. Theoretical Base  
Experiential learning. The Experiential Learning Theory (ELT) refers to the 
learning by doing approach whereby the learner actively engages cognitively, affectively, 
and behaviorally to assimilate and apply the presented learning material to create new 
knowledge (Kolb & Yeganeh, 2011). ELT is one of the most widely accepted learning 
theories (Kolb & Kolbe, 2012) where learning is defined as the process whereby 
knowledge is created through the transformation of experience (Kolb, 1984). ELT is 
based on experience that all genuine learning comes about through the construction of 
knowledge from experience (Dewey, 1964). It includes beliefs that people learn best from 
experience if there are multiple senses involved in the activity and if the experience has 
direct real-life consequences (Newes & Bandoroff, 2004). The author utilizes the 
principles of ELT to bridge the gap between the existing literature regarding the potential 
of VR and putting the evidence into OT practice through widespread adoption. The 
author’s designed intervention would allow OT professionals to learn, apply, and practice 
using VR as another method of providing SST. Giving a hands-on element to the learning 
resources based upon the constructs of ELT would allow individuals to practice and learn 
the critical thinking skills prior to engaging in the demands of real-life clinical practice. 
Time, space, and conversation for collective learning, knowledge development, and 
problem-solving, where all contributions matter, is essential to learning (Billingsley, 
Israel, & Smith, 2011). Based on the learning needs of the therapists, hands-on training 
would provide a fostering and supportive atmosphere with a clear purpose and stating 




an effective way not only to enhance the understanding and application of educational 
material but also to improve the personal and professional attributes and skills needed to 
be an effective clinician (Knecht-Sabres, 2013). Many researchers have found 
experiential learning methods to be an effective adjunct to conventional academic 
programming (Benson, Provident, & Szucs, 2013). Hands-on opportunities have the 
potential to engage learners in the application of theory to practice while developing 
professional behaviors and cultural awareness (Falk-Kessler, Benson & Witchger 
Hansen, 2007). Mitchell and Batorski (2009) discussed the necessity of practical 
experience by stating that experiential learning is essential for developing critical 
reasoning. A program with a hands-on approach to clinical preparation including active 
learning with the simulation of a practice environment could result in better learning and 
increasing OT professionals’ self-efficacy in using VR technology.  
The Unified Theory of Acceptance and Use of Technology (UTAUT). 
The UTAUT is a model for user acceptance of information technology towards a unified 
view which explains user intentions to use technology and subsequent usage behavior 
(Venkatesh, Morris, & Davis, 2003). The theory states that there are four key constructs: 
1) performance expectancy; 2) effort expectancy; 3) social influence; and 4) facilitating 
conditions (Venkatesh et al., 2003) where the first three are direct determinants of usage 
intention and behavior, and the fourth is a direct determinant of user behavior. Gender, 
age, experience, and voluntariness of use are posited to moderate the impact of the four 
key constructs on usage intention and behavior. In addition to the three direct 




performance expectancy as the degree to which an individual believes that using the 
system will help him/her to attain gains in job performance. On the other hand, effort 
expectancy is defined as the degree of ease associated with the use of the system; and 
social influence is the degree to which an individual perceives that important others 
believe he or she should use the new system (Venkatesh et al., 2003). The most important 
factor in determining therapists’ acceptance and adoption of technology is by knowing 
how it can help therapists work with clients (Liu et al., 2014). If this theoretical basis is 
taken into account, providing therapists knowledge about the potential of such 
technology, how its adoption can impact their clients, and improve outcomes as well as 
facilitating an environment for professional growth might lead to the adoption of VR in 
practice to enhance patient outcomes. 
Related theories to guide relevance of VR for autism. Various theoretical 
frameworks are chosen supported by evidence-based research, to guide VR based 
therapeutic practice. The first theory, called Theory of Mind (ToM), states that a person 
with autism would fail to impute mental states to themselves and others leading to the 
inability to take into account others’ mental states (Premack & Woodruff, 1978). For 
addressing the ToM deficits, VR would offer a stable, familiar and predictable 
environment as per the needs of the individual. Children with autism might have 
difficulty understanding rude, hurtful, or inappropriate behaviors and how their words 
and actions could affect those around them. This could be assuaged through rule-based 
practice in a safe VE, accompanied by input from the therapist instructor (Howlin, 1997). 




impairments such as reduced sharing of interests, expressing and understanding emotions 
and deficits in non-verbal communication which is further aggravated by the lack of 
facial expressions and gestures (APA, 2011). The second theory, called the Theory of 
Emotional Intelligence, indicates that the ability to recognize one’s own emotions, 
control one’s emotions and actions, recognize the emotions of others, and understand 
how one’s actions will affect others is what social skills instruction attempts to improve 
(Adibserenski et al., 2015). Efficiently and judiciously using VR based SST might 
facilitate better social, emotional, and interactional outcomes for children with autism. 
Lastly, Social Learning Theory (SLT) contributes to the social interactions which arise as 
a result of observing and imitating the behavior of others (Bandura, 1977). However, as a 
child with autism starts to gain an understanding of the physical world, limited ability to 
understand general human nature leads them to pay more attention to inanimate objects. 
The author would take SLT as a framework to help foster competency in social 
interactions through VR based SST by utilizing the visual learning and imitation capacity 
inherent in children, in order to help the child with autism adapt his/her behavior.  
Approach to Address the Problem 
Even though occupational therapists may be accepting of new technologies, 
implementation into clinical practice will also depend on the development of skills in 
using associated devices and changes in established routines (Laver et al., 2013). To 
bridge the gap between existing literature marking the potential for VR-based SST and its 
clinical adoption, the author proposes the development of an educational guiding resource 




Environments in Virtual Reality for Social Skills Training in Autism.’  This program is 
created with the aim of providing professional training to OTs with evidence pertaining 
to the potential of VR and the benefits of its adoption in practice. In this sense, an 
educational resource for OT professionals will serve as a tool for imparting knowledge on 
use of VR in practice which would provide professionals the ability to choose the 
appropriate VR systems and games as interventions for their clients. This program is 
divided into two parts, the first is where the author intends to deliver hands-on training 
experience to therapists through interactive workshops and the other to simultaneously 
equip them with a comprehensive guiding manual. Since VR technology is novel in the 
field of OT, it would be imperative to provide comfort, demonstration, and training, on 
using this type of technology to therapists for effective adoption in clinical practice.  
This program would be a stepping stone for OTs willing to broaden their scope of 
evidence-based practice by incorporating VR technology-based interventions. This would 
instill confidence, a greater understanding of intricacies of VR, and an advanced ability 
of decision making in providing just the right challenge to clients with autism in order to 




CHAPTER THREE – Description of the Program 
Program Overview 
The project, ‘A Training Workshop for Guiding Occupational Therapy Practice: 
Use of Environments in Virtual Reality for Social Skills Training in Autism,’ is developed 
in order to provide therapists with an evidence-based avenue to effectively utilize VEs for 
social skills interventions for individuals with autism. VR is a promising rehabilitation 
tool because of its potential to facilitate abundant, motivating, and feedback-rich practice 
(Profitt & Lange, 2015).  There exists a gap between the research efficacy of VEs and its 
application in OT practice, even though the VR generated scenarios are reported to be 
stable, safe, realistic, customizable, and can mimic specific social situations enabling 
users to participate in role-playing. Occupational therapists are interested in learning 
more about how to use VR as a treatment tool, but due to low self-efficacy in their ability 
to apply the technology clinically (Proffitt et al., 2019), clinical adoption remains limited. 
In this sense, an educational workshop and resource for OT professionals will serve as a 
tool for imparting knowledge on the use of VR in practice. This program would provide 
professionals the ability to choose the appropriate VR systems and games as an 
intervention for their clientele. This program is divided into two types of intervention 
delivery, the first is where the author intends to deliver hands-on training to therapists 
through interactive workshops and the other is through equipping them with a 
comprehensive guiding manual. A thorough evidence-based resource in the form of a 
guiding manual and in-person engagement could help professionals acknowledge and 




an adjunct in practice, impart a greater understanding of intricacies, and help recognize 
the potential of VR among the priority population. This resource will provide therapists 
enhanced ability in providing the just right challenge by using modifiable VE-based 
intervention to enhance social competence in children and youth with autism. The 
successful implementation of VR technology could be effective if therapists are 
adequately trained and equipped through initial educational resources. This would serve 
as an avenue for OTs to improve their practice by using VR-based interventions and 
broaden the scope of OT practice.  
The proposed educational resource is designed to empower OT practitioners by 
enabling them to apply the learnings from the five modules in the guiding manual. The 
learning will be facilitated via in-person interactive workshop with hands-on training. 
The training workshop will span 10 hours, across two consecutive days where 
instructions will be delivered via lectures and videos, as well as through opportunities for 
hands-on practice with VR technology. Professionals may benefit from the learning 
modules in the manual and practical experience as a form of continuing education.  
The objectives of the workshop are: (a) to develop OT practitioner knowledge and 
abilities to access, incorporate, and apply relevant research evidence regarding VEs in 
their clinical practice; (b) to inform the strategies of moving VE technology into the 
hands of therapists, so that clients with autism can benefit from its therapeutic potential; 
and (c) acquaint therapists with the types of VEs available to facilitate clinical 
implementation efforts with a clear understanding of how they can be used with the end 




Methods and Process of Delivery 
The face-to-face method of delivery is a crucial element of this program as 
interactive in-person training workshops could bring significant improvements in 
participants’ knowledge, confidence, and attitudes (Clancy & Taylor, 2016). Hands-on 
training and practice sessions are forms of participatory learning which have been found 
to be an effective method of content delivery for increasing confidence and improving the 
ability to apply new knowledge/skill in practice (Rappolt & Tassone, 2002). The program 
workshop is comprised of didactic lectures, hands-on training, and practice sessions on 
using VR. For the hands-on training part of this proposed intervention, workshops will 
provide participants with valuable experience in using VR technology specific to the 
autism population whereas the guiding manual will steer practitioners to remain current 
with the research evidence regarding the developing VR technology and its application to 
their clinical practice. 
The long-term goals of the program include: (a) increasing awareness of the 
importance of research for VE-based interventions among therapists and (b) increasing 
motivation to use VEs in practice. The overarching long-term goal of this project is to be 
recognized as a credible resource for providing services pertaining to professional-
development of present and future OTs in using VR-based interventions. 
Intended Recipients 
Intended recipients for the proposed program will typically include OT 
practitioners who work in various settings for people with autism, such as child autism 




and private clinics, academic settings, and OT research professionals. Other recipients 
could also include general education teachers, special education teachers, OT assistants, 
physical therapists, physical therapy assistants, speech- language pathologists, and 
professionals from other disciplines working with individuals with autism. 
Program Resources 
Resources needed to carry out the workshop will include a laptop, LED screen, 
PowerPoint presentation software, VE software subscriptions for demonstration, 
joysticks, keyboards, and other related tools for demonstration and practice, printed 
materials such as handouts, and CE certificates for distribution to the attendees. Personnel 
will include the primary instructor who is an occupational therapist, an expert in 
operating VE software, computer technology troubleshooting, and possesses detailed 
knowledge of using the technology efficiently, who in this case is the author. Supporting 
personnel will help facilitate sessions and will work closely with the primary instructor 
via ongoing meetings, in preparation for conducting workshops based on the role and 
duties assigned. The supporting personnel will be someone who is experienced in 
working with children with autism such as an occupational therapist or OT assistant. The 
personnel involved in this training workshop will closely work together to help facilitate 
the development of awareness, knowledge, and skill for the integration of the relevant 
research into attendees’ clinical practice.  
The workshop sessions will be held in a hall/room for a maximum of 30 attendees 
per workshop. The minimum number of participants required to conduct the workshop 




be provided by the host, and a Wi-Fi connection provided by the host site. A copy of 
instructions and handouts will be distributed among the participants before the workshop. 
Guiding manuals will be emailed to the attendees prior to the workshop; notepads, pens, 
and survey printouts will be made available for the attendees right before starting the 
session. A large LED screen will be used for demonstration of VE along with a 
microphone, a joystick, keyboards, and various other necessary equipment for displaying 
the VE for hands-on practice.   
Program Features 
Guiding manual. The program will be initiated by making the guiding manual 
available to the participants who have registered for a hands-on training workshop 
beforehand. The electronic version of the manual will be provided over email to 
registered participants and will be regularly updated on the author’s website portal. The 
registrants will get free access to this resource for one-year when registering for the 
workshop. The manual is divided into five distinct learning modules that go hand-in-hand 
with workshop modules. The manual modules are an extended and more detailed version 
of the workshop modules which will be discussed later in this chapter. Below is the list of 





Figure 3-1: Modules in the guiding manual.  
 
Hands-on training workshop. In this program, professionals will be trained via 
in-person hands-on training workshops which typically include didactic sessions that rely 
primarily on lectures, audio-visual materials, and handouts to impart knowledge (Jensen-
Doss, Cusack, & de Arellano, 2008). As workshops are the primary mechanism for 
practitioners to obtain continuing education (CE) credits to maintain licensure, this 
Module 1
Introduction to autism and 
related social skills deficits
Current SST interventions in 
OT practice 
Role of technology in SST 
Gap between the existing 
literature and OT practice. 
Module 2 
Introduction to VR and 
its relevance to OT 
practice; Complete VR 
glossary 
Types of VR and VR 
based SST programs
Theoretical framework 
for undertsanding autism 
and VR efficacy 
Module 3 
Introduction to environments in VR
Summary tables of the studies 
indicating types of VR used; Age 
range, types of deficits for which 
the VR has been studies to address; 
Generalizability of the results.
Overall synthesis of the literature 
review for VR and its potential for 
addressing social skills deficits in 
autism 
Module 4
Methods to setup and install VEs on 
the desktop
List of devices to navigate in the 
virtual space and open-source 
platforms to generate VEs.
Customization of Avatars in a VE
Illustration of social scenarios and 
social requirements when an 
individual with autism visits these 
places
Module 5
Types of VEs available according to 
the age group they are designed for 
and price range
Practice case studies for SST using 
VE by identifying the type of social 
skills deficits; Therapist cues and 
methods to implement during clinical 
practice
Possible barriers and facilitators in 




training would also allow them to upgrade their professional expertise. This workshop 
training program utilizes a modular format to develop competencies and is divided into 
five modules focusing on training, demonstration, and practice sessions in developing the 
core competencies across various VR-based intervention protocols for SST in autism. 
Beidas and colleagues (2011) also recommend designing training programs to focus on 
core competencies using a modular format as opposed to training in complete “packages” 
or specific treatment protocols. Training content focused on principles, rather than 
teaching step-by-step protocols, has been found to improve adherence and competence 
(Hayes, 2002). The workshop session modules are designed appropriately to help 
professionals understand the core principles of VR in context to OT practice, which may 
help therapists to better tailor VR interventions to specific needs of the patient with 
autism. Once the core principles of this technology are mastered, it will be easier to 
personalize treatment according to the client’s need for social competence. Figure 3-2 





Figure 3-2: Training workshop modules. 
 
Activities and Method of Delivery 
Participants will be given the handouts on the day of the workshop including the 
schedule. The attendees will be emailed a copy of the presentation prior to the workshop. 
The workshop training will include the following activities:  
• Providing the workshop description handouts with specific details of the two-day 
workshop including the topics of the sessions, workshop goals, and activities.      
• Providing structured sessions with the goal of using effective pedagogy in all the 






















• Providing reading material prior to the workshop in form of a guiding manual via 
email, and recommendations on studying the provided readings before coming to 
the workshop. 
• Active engagement of participants during the workshop which includes small and 
large group discussions and short problem-solving case studies. 
• Emphasis on practical training and practice sessions using VR. 
• Individual surveys for the attendees to reflect on what worked and what did not 
work in the present workshop, identification of barriers and facilitators for this 
technology adoption. 
• Case studies, reflection, and brainstorming. 
• Future selves’ activity. 
The first three modules will be covered on the first day of the workshop and the 
remaining on the day 2.  
Day 1  
Session 1 – module 1 introduction. This session will be 1.5 hours long and 
include the following:  
• Greeting and introduction of the presenter to the attendees. 
• Outline of goals and objectives of the workshop. 
• Overview of the prevalence of ASD over the years. 
• Evidence-based lecture on social skills affected by autism; social needs of the 
individuals diagnosed with ASD. 




• Limitations of SST traditional methods. 
• A small practical session where attendees will be divided into groups and asked to 
discuss the regular strategies for improving social skills they follow during their 
clinical practice. Each group will be asked to note their findings in the presenter 
provided sheet which will be discussed in detail at the end of day two session.  
• Participants will complete a survey after completion of the day one sessions. This 
is to ascertain their perceptions of the SST methods in practice today, current 
knowledge on VR, confidence in using this type of technology, and thoughts 
about the evidence-base for using VR interventions for the priority population. 
This survey will be collected at the end of day one to ensure what changes the 
workshop session brought about in these perceptions. The same will be provided 
post workshop to check the pre and post changes in the perceptions and 
confidence. 
Session 2 – module 2 virtual reality and occupational therapy. This will 
comprise 1.5 hours of lecture on the following: 
• Introduction to VR. 
• Types of VR environments, each with their own level of immersion such as semi-
immersive VR; fully immersive VR; non-immersive VR; collaborative VR; 
single-user VR.  
• Learn the fundamental vocabulary related to VR in relation to OT practice. 





• VR constructs such as Immersion, Presence, Flow, and Embodiment in relation to 
OT constructs, such as therapeutic power, context, (Foran, 2011). 
• The theoretical basis of why VR environments work in individuals with autism. 
Knowledge dissemination on the theories such as the Theory of Mind, the Social 
Learning Theory, the Theory of Emotional Intelligence. 
Session 3 – module 3 VE-based strategies for social skills training. This will 
comprise a 2-hour lecture and demonstration on LED screen. 
• Introduction of the 3D learning environment with non-immersive VE facilitated 
by demonstration. 
• Presentation of evidence from the studies indicating that individuals can learn 
information in VEs, and are able to transfer this knowledge to the real world. 
• Presenting evidence for the existing non-immersive VEs that contribute to the 
development of important aspects related to social skills: Initiation of play, social 
response, and conversational skills, emotional regulation, social attribution, 
emotional competencies, and recognition of emotional facial expressions.  
• Demonstration of pictures and videos on how avatars and virtual elements 
contribute to the training in recognition of facial expressions and body gestures as 
reported in the research literature. 
• Remaining 30 minutes will be reserved for questions and answers including a ten-
minute discussion involving the attendees’ previous and present knowledge of 






Session 4 – module 4 hands-on learning using VEs. This will comprise a 3-hour 
lecture and demonstration on LED screen. 
• The lecture will commence with a brief recap of the previous day lasting not more 
than 20 minutes. 
• Demonstration of using the desktop system for displaying different VEs on the 
high-resolution LED screen and demonstration of the interaction and navigation 
within the VE using keyboards, mice, trackballs, and 3D interaction devices.  
• Demonstration of VR environment already subscribed to by the presenter such as 
Second Life™ (Linden Lab, 2003).  
• Demonstration of VEs involving various locations such as: a fast-food restaurant, 
a grocery store, coffee house, an outlet store, a school classroom, and a park; 
brainstorming the social requirements/needs with regards to when an individual 
with autism visits these places. 
• Information about how the avatars can be customized to represent the user in the 
virtual world, which can be modeled to resemble the client and the therapist by 
changing the physical appearance (e.g., changing clothes, height, weight, hair 
color in Second Life™). 
• Demonstrating different displayed scenarios and avatars with regards to the 





• Brainstorming appropriate responses when displaying VEs is required as the 
therapist must be aware of the learning goals to target the VE at an appropriate 
level, vis-a-vis grading the level of VEs. This would include discussing level, type 
of assistance, and cues which the therapist will offer in the VE. 
• Presenting VR games such as Timocco's VR games which are fun, motivating, 
supplemental treatment for children with autism. Demonstrating how these games 
help them learn and develop core skills imperative for daily living routines by 
allowing for the interplay between two players – a child and therapist or parent, or 
two children together. 
• Facilitating the demonstration with a lecture on how common virtual space helps 
those with ASD to become more aware of the partner they are playing with and 
improve body awareness, communication skills, and cooperation in a fun and 
motivating way.  
• Demonstration of two-player VE games for increasing skills like cooperation, 
competition, and offering of different types of cues such as creating bets or role-
playing actions by the attendees to practice. This will be facilitated by lectures on 
how these VEs can help the acquisition of communication skills and teach 
children to accept game rules, share a common space, relate to the presence of 
others, and maintain joint attention. 
• Information about how therapists can utilize cost-free VR platforms based on 
open-source software such as NeuroVR (http://www.neurovr.org). This provides 




clinical setting. The author would demonstrate the methods to use this platform 
and will highlight several pre-designed environments which can be easily adapted 
for targeting clinical applications. 
• In the last 45 minutes, attendees will have the opportunity to practice with 
scenarios aimed at enhancing skills such as cooperative skills, skills requiring 
them to take turns and follow instructions in groups of five. They will also have 
the opportunity to learn how to gradually change the level of difficulty of these 
scenarios to help develop coping skills in their clients. 
Session 5 – module 5 practice/open discussion/ therapist evaluation/ 
questionnaire. This will span 2 hours. 
• Informing the users about the various available VR sources according to the price 
range. This list will also be present in the guiding manual. 
• As the number of attendees is small, they will practice a presenter provided 
scenario in groups of five, where the attendees will demonstrate and practice 
navigation and role-play in the VE. One group member will role-play as the 
therapist, the second as the student, and the rest as observers who analyze the 
interaction. Brainstorming will be done at the end of each group activity. 
• A case study will be provided to the participants in the discussion part of the 
workshop. The presenter will ask the audience to brainstorm the skills needed to 
solve problems for a given case scenario relevant to their clinical setting. The 
presenter will provide some possibilities and ask participants to supplement them. 




barriers and/or facilitators they think could be there if they want to implement the 
presented technology into their clinical practice. This is to make the audience 
actively think about possible problems and solutions. 
Post Workshop Activities  
Participants will complete the post-workshop survey which will help the author 
gain deeper insight into the impact the training had on the attendees. The link for the 
survey will be emailed via Survey Monkey. The survey will have in-depth questions 
geared specifically to measuring the extent to which objectives (learning or otherwise) 
were met for those attending the workshop. This will be accomplished by asking them 
about their level of agreement on specific skills after the workshop. Likert scale ratings 
will be used (e.g., strongly agree, agree, neutral, disagree, strongly disagree) to measure 
the responses.  
To illustrate – 
• I understand the purpose of this workshop 
• I can describe the VE technology  
• I can apply the skills to my work  
• I have a firm plan for how I am going to introduce what I have learned from this 
workshop into my work. 
User-acclimatization with VEs and Future Selves  
An individual activity will be assigned where the attendees would envisage the 
positive change from the workshop in written form. The participants will be asked to 




the workshop. They will be asked about how they want to use VEs, how they would like 
to change some aspects of their current practice as a consequence of attending the 
workshop, or what their action plan is. 
The postcards will then be collected by the author and supporting team members. 
After three months from when the workshop is conducted, these postcards will be sent 
out to each of the participants electronically, as a reminder of what they had planned. 
Desired Outcomes 
The short-term outcomes of this training workshop are: (a) to increase 
occupational therapists’ knowledge about VR and help them learn about VR-based SST; 
(b) to enable OT professionals in efficiently using and handling this technology; and (c) 
to increase the number of professionals who can use VR intervention in their clinical 
setting after participating in the workshop. The intermediate outcomes for this workshop 
are: (a) to increase the use of VR related interventions among the attendees and (b) to 
raise awareness about this developing technology. The overall long-term outcome of this 
resource are: (a) people who have participated in the training workshop and have the 
guiding manual, will incorporate VR into their everyday practice and (b) people who 
have participated will be motivated to engage in additional research to contribute to the 
knowledge base regarding the use of VR as an intervention tool. 
Barriers and Challenges to Implementation 
The anticipated challenges to the implementation of the workshop training 
program include getting enough stakeholders willing to recruit the author for a two-day 




to work together and desires to actively engage a greater number of OT professionals in 
this learning process. Another challenge is therapists’ attitudes and reluctance towards the 
use and effectiveness of this novel technology which could be a factor negatively 
impacting this program’s implementation.  
Barriers to the implementation of the learnings from the workshop could be OT 
practitioners’ attitude and beliefs about the use of VR technology, i.e. some therapists 
might have doubts about how ethical it would be to employ the VR intervention in 
conjunction with their traditional therapy. To illustrate, not all the parents/caregivers of 
individuals with autism may agree to the idea of getting them exposed to the electronic 
screen. The employers of OT practitioners could be skeptical about buying VR 
systems/software and setting it up at their centers. Also, the low socio-economic status of 
OTs could be a limiting factor in the effective implementation of this program. Lastly, 
managing the space in the therapy center, budget issues, lack of reimbursement plans for 






CHAPTER FOUR – Evaluation Plan  
Program Scenario 
The proposed program ‘A Training Workshop for Guiding Occupational Therapy 
Practice: Use of Environments in Virtual Reality for Social Skills Training in Autism’ 
will be delivered in two formats, one through a guiding manual and another through 
hands-on interactive workshops, both of which will act as research-based educational 
resources. In this program, therapists will be provided with the opportunity of increasing 
their competency in appropriately using VR as a treatment modality specifically targeted 
to deliver SST. The program evaluation research study will provide data and valuable 
information for continued program development. The results gathered from the 
evaluation study will be compiled and assessed to determine whether the program is 
designed and delivered as intended.  
Vision  
The author envisions that this program will aid practitioners in demonstrating 
increased knowledge of present VR based interventions, increased ability to make safe 
and effective choices in administering VR as a treatment modality, increased motivation, 
and confidence in learning and applying the concepts of VR to traditional OT practice. 
An effective program evaluation will allow the author to look at both intended and 







Figure 4-1: A case scenario demonstrating the justification for the proposed program. 
During the author’s clinical practice in India, a young male teenager diagnosed with autism had been 
receiving therapy and the parent had shown concern about his deficits in social skills. The words of the 
parent echoed the need for better SST interventions based on technology, something that is under-
researched and under-utilized even in developed nations: 
 
“I am not asking for my child to be a people person. I just want him to have some friends of his own. He 
is wonderful at what he does, and I am hopeful that someday people around him can see that.” – Parent. 
 
The parent had expressed their concern for the child’s social functioning and indicated that he spent time 
alone and was involved in fewer reciprocal conversations with the teachers in school. The parent knew 
that their child had many wonderful qualities to offer to others but the nature of his disability, or more 
precisely, poor social skills often precluded him from establishing meaningful social relationships. It 
seemed like the frustration was amplified by the fact that the child wanted to have friends, but failed 
miserably when trying to make new friends. 
 
Stakeholders  
The author anticipates there are various stakeholders who will be interested in the 
program evaluation findings. The author will be the foremost user of this program 
evaluation research findings, and will go through a continual program evaluation process 
to ensure the program remains current by implementing necessary changes based on 
participant input. The other users of the program evaluation findings will be the recruiters 
who will host the workshop such as inclusive/special schools, OT private practice 
owners, OT state, and national associations. Lastly, OTs working with children and youth 
with autism, in academic settings, and those using VR for other client populations such as 





Critical Evaluation Questions by Stakeholders 
By soliciting the opinions, interests, concerns, and priorities of stakeholders early 
in the evaluation process, the results are more likely to address stakeholders’ specific 
needs and be useful for a range of purposes. These purposes included: to improve 
program effectiveness, to affect policy decisions, and/or to instigate change in behavior 
change with consensus. As potential users of the evaluation findings, their input is 
essential to establishing the focus and direction of the evaluation. 
Simplified Logic Model  
The following logic model will be used to communicate with the stakeholders to 
provide clarity about the inputs, resources, expected outputs, short and long-term goals of 





Figure 4-2: Simplified logic model for the author’s proposed program evaluation 




Preliminary Exploration and Confirmatory Process 
The purpose of the preliminary exploration and the confirmatory process is to 
ensure that the program evaluation research is designed and carried out according to 
stakeholder goals and expectations and that the results gathered from the study are 
purposeful to them. This will help in getting the guidance from potential users of the 
research data, according to their areas of knowledge and expertise, and research questions 
deemed important to them. Electronic invitations will be sent to the potential stakeholders 
for joining a Zoom-based group meeting. This would include two OT practitioners, where 
one will be highly experienced with working as a clinician, and the other with using 




representatives of OT facility/private practice, and representatives of OT educational 
institutions. 
The stakeholders will be invited to the virtual Zoom, WebEx meeting, for 
discussion, brainstorming and to attain necessary input, opinion, and insights relevant for 
this program results. Occupational therapists invited will provide input on their current 
role in addressing social deficits in children and youth with autism. Representatives from 
the OT educational institutions and private practice will provide input and insights during 
the meeting about their expectations from the author’s proposed program, current trends 
in the market, and how this program is of value to them, also from the insurance point of 
view.   
The meeting will be facilitated with information about the following: (1) role of 
OT practitioners in autism; (2) efficacy and potential of VR; (3) reasons to consider VR 
as an adjunct to therapy; (4) learning needs of the therapists; (5) the research gap existing 
between the potential of this technology and its appropriate utilization in the field of OT; 
(6) methods to bridge the gap; and (7) knowledge of the important features of the 
program and how it addresses the problem and bridges the gap.  
      Supporting information will be sent to the stakeholders before the meeting which 
will include: 
• Information on the potential of VR for SST in autism and its relevance for OT 
practitioners 
• Informational brochure about the overview of the training workshop 




• Goals and objectives of the workshop and evaluation research study 
Further, in the preliminary exploration process, the author would seek to bring 
consensus among the stakeholders regarding the goals of the program evaluation. The 
author would listen to different viewpoints and feedback and integrate appropriate 
feedback into program development. It will be quintessential to get stakeholders to buy-in 
on the author’s program. The author will explain that OTs who participate in the 
workshop will be completing the survey and a short interview for data collection. The 
data collected from the qualitative and quantitative feedback in the survey and interview 
would be used to answer research questions.  
Program Evaluation Research Questions by Stakeholder Group 
The table 4-1 below contains a list of questions that have been generated to align 
with the type of research questions that might be asked by the stakeholders and be useful 
for them. The table below mentions qualitative and quantitative questions that could be 
addressed at the program launch.   
Table 4-1: Types of research questions that might be asked by stakeholders and can be 
addressed by program evaluation data from the study accompanying launch. 
 
Stakeholder   





• In what ways does participating in the hands-on training 
workshop improve OT practitioner’s level of confidence? 
• What aspects of the training workshop could be improved?  
 
Quantitative: 
• How would one rate the level of confidence upon facilitation 

















• How do you think the training workshop fits our facility goals 
and policies?  
 
Quantitative: 
• Will the training augment the confidence of the therapists in 
using VR technology in delivering service? 
• Are the training sessions of right length or centered to 
therapists’ learning needs? 









• Describe how getting this training improved your knowledge 
regarding setting up and using VR technology?  
 
Quantitative: 




Research Design and Methodology  
This program evaluation will provide formative and summative data allowing one 
to analyze the results from the initial launch of the program. The study will be a quasi-
experimental pre-post design examining the effects of attending a workshop on therapist 
behavior and knowledge. This study is a quasi-experiment for the present situation 
because the author is interested in studying phenomena in natural, real-world settings, i.e. 
the actual workshop. The participants will complete an assessment evaluating their 
baseline knowledge. This is to understand the degree to which program addresses the 
learning needs of the practitioners who wish to employ this technology and understand 




concepts for VR and its application sufficiently, whether their perceptions regarding the 
technology changed, and whether they were satisfied with the training as expected when 
registering for the workshop. 
The program evaluation will utilize pre and post mixed methods study design to 
gather both quantitative and qualitative data. This method would reflect participants’ 
point of view and ensure those study findings are grounded in participants’ experiences. 
The author will use a quasi-experimental single group pretest and posttest design where 
each participant will be his/her own control. The dependent variable will be the change in 
knowledge and perceived confidence related to incorporating VR-based interventions 
pre- and post-workshop whereas the independent variable will be the two-day hands-on 
training provided. 
Research Data Gathering  
 The program participants will complete survey questions to rate the change in the 
level of confidence pre- and post-training, familiarity with VR technology, define the 
terminologies for VR, define the theoretical background of VR and knowledge about the 
available sources to get the access to this technology, installation, deliver VR-based 
treatment sessions, and advocacy. Quantitative questions on the survey will be based on 
self-reported Likert-scale rating items from 1 to 7 with 1 being – Strongly Disagree and 7 
being – Strongly agree for a total of 15-items. These surveys will be emailed to the 
participants prior to attending the workshop and then made available at the end of the 





Table 4-2: List of questions for quantitative data collection.  
Likert-scale Questionnaire 
Name of the attendee taking the survey: _______________________________ 
For day of taking the survey check one:          Pre-workshop           Post-workshop 
Please rate your agreement for the statements below from 1 to 7 with 1 being – Strongly 
disagree and 7 being – Strongly agree. Put a checkmark in the relevant boxes. 
Attend Part A in the questionnaire post completion of the workshop.  
 










Disagree  Strongly 
Disagree 
A.    Participant satisfaction                                                                              
1.   The workshop was well 
organized. 
 
       
2.   The objectives of the 
workshop were clearly stated 
and fulfilled. 
 
       
3.   The activities in the 
workshop were relevant to 
workshop objectives  
 
       
4.   All necessary resources 
are provided in the guiding 
manual. 
       
B.    Professional 
development  
 
       
5.   I can clearly define the 
role of virtual reality in 
treatment for social skills with 
people with autism. 
 
       
6.   I have knowledge about 
the theoretical background of 
why VR could serve as an 
adjunct to therapy in OT 
practice.  




7.   I am aware of the research 
supporting VR as a treatment 
modality for improving social 
interactions. 
 
       
8.   I know where to look 
when I want to learn more 
about virtual reality and its 
application to OT. 
 
       
9.   I am confident with using 
VR technology for my clients 
with social skills deficits. 
 
       
10. I know how to customize 
VR environments. 
 
       
11. I understand the methods 
to setup and install VR 
software. 
 
       
12. I know how to customize 
avatars in a virtual 
environment. 
 
       
13. I can design a virtual 
environment for my client. 
 
       
14. I know what cues are 
helpful when using VR 
technology with a client with 
autism. 
 
       
15. I can advocate for VR use 
as a treatment modality.  
       
 
For qualitative data collection, the author will use semi-structured interviews to 
ask open-ended questions to know the independent thoughts of each post-workshop (see 
Figure 4-3). The interview will be 30 minutes in duration, conducted via telephone or use 
of a virtual conferencing portal, either Skype or Zoom, which would be recorded after 




might be asked, and the best answers to provide. By doing so, every respondent will 
receive the same description of the study and the same explanation. Each participant 
would be notified of the date and time of the interview and will be called a day ahead to 
confirm the participant's availability due to work schedules.  
Figure 4-3: List of interview questions for qualitative data. 
                             
Data Analysis 
For the analysis of quantitative data collected from the survey, the author will use 
a non-parametric, paired test, i.e. the Wilcoxon Signed-Rank as it has fewer distributional 
assumptions and is more applicable since the data gathered from the survey cannot be 
assumed to be normally distributed as the study does not have a large representative 
sample given that the group of participants is small. The author will examine and 
compare the frequencies and mean scores of the pre and post data. The Wilcoxon Signed- 
Rank test will be used for comparing the same participants’ mean scores in one group as 
 
 
Interview Questions for Qualitative Data 
1. Did the training workshop meet your expectations? If yes then how? If not then why 
not? 
2. How informative were the modular sessions of the workshop? 
3. How has your perception about VR technology changed after receiving the training?  
4. In what ways did the training provide details about using VR technology for the 
priority population?  
5. Describe the effectiveness of the training content/information in using the technology 
with clients with autism?  
6. What was the best thing about the workshop?  
7. How has your confidence level changed after actually learning and practicing hands-
on with virtual environments? 




the number of participants is small. Changes in mean scores would reflect whether 
participants' agreement towards the given statements using the program has increased or 
decreased across the target group.  
For the qualitative analysis of the responses gathered from the open-ended 
questions, the next step will be coding for the identification of common topics, issues, 
opinions that are revealed through the participants’ narratives. Interview transcripts will 
be transcribed verbatim and imported into NVivo for analysis. NVivo will be utilized in 
the analysis to help manage the transcriptions. Transcripts will be first read for describing 
each case and to establish an initial coding frame.  
The results generated from the data analysis will be used to address the questions 
deemed important to the stakeholders of this program. Inferences drawn from the 
evaluation study will inform the strengths of the training workshop and areas of 





CHAPTER FIVE – Funding Plan  
Program Description 
This program is designed to deliver two-days hands-on training workshops which 
intends to equip and educate OT practitioners. The training will facilitate professional 
development and boost therapist confidence in delivering VR-based training SST 
interventions to clients with autism. The participants will also be provided with a 
comprehensive guiding manual which will help them refer information and learn about 
interventions using VR environments in an accessible and user-friendly form. The 
training will provide information on the following: the target population for VR based 
SST interventions and target behaviors in the population; theoretical basis of the VR as 
intervention; the overall features of VR interventions; procedural details in which the VR 
interventions have been performed in the literature; their mode of delivery; and 
specification of standards for practitioner behavior along with examples of verbal 
statements and prescribed practitioner behaviors (i.e. activities/behaviors/statements that 
are permitted).  
This funding plan includes the anticipated budget of utilizing human/material 
resources, funds required to develop the program contents which include the cost of 
designing a website, printing guiding manual, and dissemination cost upon the initial 
launch. The local resources, program budget, expenses, and funding sources are 
described in the following sections. 
Local Resources 




workshop content and deliver these workshops for the first year of the program thereby 
incurring no costs associated with hiring personnel to provide instruction. Also, the 
author will choose VR platforms that have a yearly subscription for less or no cost such 
as open source VR software to reduce the initial expense. As for the cost associated with 
renting a place for hosting the workshop, for the first year, the author will contact the OT 
agencies, rehabilitation clinics, universities and state or national OT associations directly 
for hosting the workshop for their employees/therapists. The author will also procure help 
from a group of volunteer therapists who will donate their time and effort towards 
development of the workshop content.  An occupational therapist with a background of 
using VR technology will help in developing this program by providing necessary 
feedback to meet the needs of the therapists when adopting technology in clinical 
practice.  
Budget  
 The detailed budget and expenses incurred in the program are outlined in the next 
section. Some of the major contributors to the initial budget are costs associated with 
printing the instruction materials and guiding manual for the workshop, stationery, 
subscription to VR software, and personnel salaries. Initial expenses associated with this 
program will include the cost of resources needed to carry out the workshop that will 
include the following: 
• There will be 12 workshops (once monthly) each spanning 10-hours conducted in 
the first year of the program launch for approximately 25 attendees. For the 




• There will be no cost associated with hiring of personnel in the first year of the 
program launch as the author will be the sole instructor and content developer for 
the workshop. In the second year, an OT personnel will be hired according to 
mean hourly wage of Texas $41/hour (Occupational Employment and Wages, 
2019). The supporting personnel will be experienced in working for people with 
autism and expert in operating VR programs and computer technology 
troubleshooting. With the knowledge of using the technology efficiently, the hired 
individual will aid the primary instructor (the author) in conducting the 
workshops. He/she will help facilitate sessions and will work closely with the 
primary instructor via ongoing meetings based on the role and duties assigned. 
• The cost of equipment will be a one-time expense which will include the cost of 
$100 for microphone, $15 for cable cords, $300 for multiple joysticks, mice for 
navigation and practice sessions during the workshop, and $300 for VR software 
subscriptions.  
• Instruction materials would include the total cost for 12 consecutive workshops 
for approximately 25 participants per workshop (see Table 5-1). The cost per 
participant for manual printing is estimated to be $20, $2 for notepads, and $1 for 
pens which will be provided in the workshop.  
• Dissemination plan budget as detailed in the next chapter (Chapter 6 - 
Dissemination Plan).  
• The travel and lodging expenses for the instructors will also include the cost of 




estimated to be $500 for roundtrip flight, $400 for hotel/lodging, $200 for food 
for two consecutive days, and cost of commute to/from the airport $50. 
• Cost of certification from AOTA for becoming Continuing Education Credit 
provider will be $400 per year which is added to the expenses. 
Table 5-1: Expenses for conducting the workshops. 
 
Year 1 Year 2 
Number of workshops 12 24
Personnel
Employees 0 1
Hourly salary per employee N/A $41.00
Employee hours 0 240
Total Salary $0 $9,840
Equipment 
Projector $0 $0
Microphone (One time) $100 $0
Cable Cord (One time) $15 $0
Joysticks and mice (One time) $300 $0
Virtual environment software subscriptions $300 $300
Instructional Materials
Printing Cost $6,000 $12,000
Notepads $600 $1,200
Pens $300 $600





Expenses to/from airport $600 $1,200
AOTA certification for CEU $400 $400








Potential Funding Sources  
Present sources of funds or the startup capital required for initial launch is 
anticipated to be generated partly from author’s personal savings. The author has been 
able to generate about $10,000 (personal savings) towards the initial capital and will 
apply for loans from the bank as well as procure seed funding from angel investors. The 
author intends this program to sustain as a business by maximizing profits from the 
hands-on training services and ensuring that the training services draw the attention of a 
maximum number of potential clients to participate in the workshops. Income will be 
generated by offering the services via contracts to potential clients such as organizations 
involved in OT/OT assistant education, private practice owners, OT state-wide 
associations, and special/inclusive schools. These agencies will recruit the author to share 
space in their organization to conduct workshops and will be the direct payer to the 
author.  
Conclusion 
The immediate goal of this training workshop is to enable OT professionals to 
become equipped with confidently using VR technology for clients with autism. This 
would not only broaden the scope of OT practice but also become a platform to promote 
professional development. The author anticipates an initial list of expenses as well as 
sources of funding for conducting the training workshops as described in detail in this 
chapter. The author plans to sustain this program’s continuous delivery by procuring 
contracts from agencies that can serve as hosts for the workshop. A major objective of the 




injecting finance from external sources once it is officially running and getting enough 





CHAPTER SIX – Dissemination Plan  
Program Description  
This educational program is developed for OT practitioners who work with 
individuals with social skills deficits, especially those who fall under autism spectrum 
disorder. Practitioners will participate in a 10-hour, face-to-face workshop that will 
provide education on utilizing VR technology to improve social competence in 
individuals with autism. The program is designed to be delivered in two parts where Part 
1 is a comprehensive guiding manual developed for use by the therapist. This evidence-
based educational resource would bridge the gap between VR technology-based 
interventions already in place and their adoption among OT practitioners. Part 2 of the 
program delivery will be in-person hands-on training workshops for the OT professionals 
to provide all the relevant information such as the theoretical basis of the intervention, 
target population, target behaviors in this population, types of VR intervention, mode of 
delivery, specification of standards of practitioner behaviors to be implemented, practice 
with VR technology, and hands-on practice with the verbal statements to be made. This 
workshop will include PowerPoint lectures, demonstration, group discussions and 
brainstorming, live group problem-solving exercises for clinical scenarios, and hands-on 
practice with various virtual scenarios suitable for autism. An evaluation research study 
will be conducted during the launch of the workshop. The results from the evaluation 
research study will be compiled and analyzed to determine how successful the training 
was and whether it delivered what it intended to. This information will be incorporated 





The overall dissemination goal is to ensure that this program becomes an 
opportunity and an avenue for OT practitioners who wish to learn how to use VR 
technology in their interventions for individuals with social deficits, especially people 
with autism. Another goal related to this program dissemination is to create more 
widespread awareness about and use of VR as a therapeutic tool to address social skills 
difficulties in children and youth with autism.  
Short-term goals. 
• To disseminate information about the program to the primary audience. 
• To increase awareness on the importance of research for VR-based interventions 
among OT professionals. 
• To procure collaboration with potential stakeholders such as OT educational 
institutions, OT state-wide associations, private practice owners, and 
special/inclusive schools.  
• To establish contracts with OT agencies for at least two workshops in the first five 
months of the program launch.   
• To integrate knowledge and increasing the number of therapists to get involved in 
this learning experience for professional growth.  
Long-term goals. 
• The author aims to become a prominent source of professional development for 
the therapists. 




professional development and expertise to deliver VR led therapy with enhanced 
confidence. 
• To work towards designing more educational resources for occupational 
therapists utilize VR technology in other populations beyond individuals with 
autism.  
• To work towards widespread recognition of VR as a reimbursable intervention. 
• To increase the number of participants through word of mouth referrals and 
program reputation.   
Target Audience 
 Primary audience. The primary target audience will be OT practitioners who 
provide services for people with ASD. These individuals will benefit most from 
registering and attending the workshops. The author expects that they will acknowledge 
the value of VR technology in their clinical practice on completing the workshop. 
Secondary audience. The secondary target audience will be the state and nation-
wide OT associations, OT educational institutions, and rehabilitation organizations such 
as American Congress of Rehabilitation Medicine (ACRM). Their partnership, 
satisfaction and agreement are quintessential for the dissemination of the author’s work to 
an even wider audience. 
Key Messages 
For primary target audience. 
• VR could be an important adjunct to conventional therapy in improving social 




real-world situations while providing a controlled and safe learning environment. 
• Participation in the professional development training workshops will help 
therapists efficiently use VR environments for SST as this technology has been 
demonstrated to be quite successful in the areas of health science, art, and 
language. However, it is underutilized as a learning tool for individuals with 
special needs such as autism. 
For secondary target audience. 
• Visibility and recognition from the stakeholders would offer broader avenues for 
professional development.  
• OT practitioners need the relevant expertise for creating interventions using VR to 
provide just the right challenge to the clients with social skills deficits.  
• If recognized appropriately by the practitioners, it is highly likely that VR based 
interventions could be a treatment that has the potential of being reimbursable.  
Spokesperson/messengers 
• The primary spokesperson of the program will be the developer of this 
educational resource i.e. the author, Vineeta Pandey, OT, OTR/L. The author will 
spread the key messages of the program to the target audiences. 
• In the initial phase of the program, the secondary spokesperson will be Lori 
Vaughn, OT, OTD, who is the academic mentor to the author in creating this 
resource.  
• Experts in technology-based OT interventions such as Erik Johnson, and 




daily-basis can also serve as spokespersons. 
• Participants who have taken the author’s workshop can share their testimonies, 
and their views about how their confidence in using this technology, and thoughts 
post training have had a positive impact on their practice.  
• Once VR technology becomes a reimbursable service, doctors, psychologists, or 
speech language pathologists could recommend/refer this as a treatment modality 
to their clientele.  
Dissemination Activities 
For the dissemination of this program, the author would carefully plan the timing 
of the activities. As dissemination is an ongoing process, it will continue to run from the 
beginning of the program to long after the implementation.  The dissemination strategies 
will be divided into two parts, the first is written information and the second is in-person 
activities.  
Written information. 
• Creation of website www.guideVROT.com, adding all relevant content to it. 
• The website will have professional video illustrating VR use, the author’s 
program, its implications to OT practice, information regarding the workshop 
schedule, and addition of testimonies of those who have attended the workshop 
and their experience. This professional video will be created by the author’s 
acquaintance at no cost.  
• Initial dissemination will start upon the launch of the program by sending 




website via e-mail to the stakeholders in the form of professional brochures. The 
author will make use of the already-existing contact networks and continue to 
establish new distribution mailing lists. 
• By publishing articles about the author’s program in OT academic journals, the 
author will contribute to evidence in support of VR use in OT practice. The 
publishing of one such article is planned to be done prior to the initial launch of 
the program services, i.e. conducting workshops, as this would increase the 
credibility of the author’s work and that of the program in general.  
• The initial dissemination will include using social media websites such as Twitter 
and Facebook that will inform viewers about the author’s program and 
importance of attending/hosting this workshop. The author will start the 
dissemination by posting the website link http://www.guideVROT.com and the 
relevant publications on Twitter and Facebook by different trending hashtags such 
as #VRinOT, #Occupationaltherapy, #VRforAutism, 
#VirtualRealityinOccupationalTherapy, #autism etc. By using these hashtags or 
keywords, people are more likely to see the post. The readers will be redirected to 
a professional webpage for accessing all the information about the program.  
• An attractive and catchy brochure will be emailed to the potential stakeholders to 
procure recruitments. This brochure will have information on the author’s training 
program and its implications to OT practice.   
In-person activities. 




conferences to leverage the OT network in order to inform more professionals 
about the program. Poster presentations will offer the opportunity to engage with 
attendees interested in the author’s program. This might lead to future 
collaboration and further disseminate the work while actively engaging with the 
attendees.  
Dissemination Budget  
Table 6-1: Dissemination Budget for Program’s Initial Launch. 
Dissemination Activities Cost 
Initial website design cost, buying the domain, maintenance, and 
renewal cost 
$500 
Brochure e-copies from professional designer company  $200 
Dissemination through social media platforms such as Twitter and 
Facebook 
$0 
Emailing brochures to the selected mailing list of the stakeholders  $0 
Professional video cost (uploaded on the website and link shared 
through social media platforms) 
$0 
Poster presentation in the annual conference. Cost include conference 
registration, poster printing, travel, accommodation, once a year 
$850 
Paper presentation in conferences once a year $850 





Dissemination Evaluation  
To evaluate the effectiveness of the dissemination methods, various success 
criteria with some measurable indicators will be employed. The first criterion will be the 
number of contracts to host in-person workshops given to the author after the 
dissemination. Another criterion will be the number of conference attendees who showed 
interest in the author’s work, and the number of contacts secured in the conferences after 
real-time conversations and discussions with the attendees. The author would also keep 
track of the number of attendees who are ready to collaborate with the author at the in-
person conference in hosting the workshop or have a discussion about the workshops and 
its features. The contacts secured, and availed at the in-person activities will help the 
author to set realistic goals, figure out what worked and what did not and make necessary 
changes to the dissemination process. Lastly, to know how the program is performing the 
author would keep a track of the number of visitors on the website each month. For this, 
Google Analytics will help learn more about the audience, discover where most visitors 
come from. This will help in taking future actions for disseminating the program. 
Conclusion 
 The overall aim of the dissemination plan is to make the program, ‘A Training 
Workshop for Guiding Occupational Therapy Practice: Use of Environments in Virtual 
Reality for Social Skills Training in Autism’ recognized among the OT practitioners. The 
program dissemination is intended towards publicizing it widely within the profession. 
The dissemination methods and activities are chosen to ensure that target audiences 




the stakeholders. The end-goal is not just to gain the attention and get contracts from the 
stakeholders but also to create a greater awareness of VR technology among the 
practitioners and to have a larger number of practitioners using VR-based SST 





APPENDIX A – Executive Summary  
Introduction 
Autism Spectrum Disorder (ASD) is characterized by impairments in social 
communication and interaction along with repetitive restricted behaviors and interests 
(American Psychiatric Association, 2013). Children and young people with ASD have a 
higher risk of social isolation (Chamberlain, Kasari & Rotheram-Fuller, 2007), 
experience a higher level of loneliness (Bauminger & Kasari, 2000), and are at greater 
risk of academic underachievement (Ashburner, Ziviani & Rodger, 2010). Given the 
increasing prevalence of ASD, OT practitioners must consider Social Skills Training 
(SST) as a core element of therapy. SST is provided in group-based and individual-based 
programs by OT practitioners. The variety of strategies used by OTs to improve social 
skills for children and adolescents with ASD can benefit from Virtual Reality (VR) 
provided realistic environments that can mimic real-world scenarios. These environments 
created using VR, called Virtual Environments (VE), provide space and opportunity for 
completely controllable interactions, lack many of the distractions of the real world and 
are inherently “safer” because people can make mistakes without the repercussions of the 
real world (Parsons, Mitchell, & Leonard, 2005). VE-based SST in research literature is a 
facilitator in improving the ability to acquire social skills such as increased participation 
in recreational activities, recognizing and discriminating facial emotion expressions, 
interpreting the intention of others, and maintaining/initiating social interactions.  
Project Overview 




people with autism and their interactions with VEs. However, there was little indication 
of therapist confidence in using VR-based interventions in the studies considered. Some 
of the evidence-based literature also indicated that when therapists are provided with 
educational resources and training on using VR based interventions, it brings about 
enhanced levels of OT practitioner confidence in using them in practice as demonstrated 
by Atwal et al. (2014).  
It can be concluded from the literature search that OTs can best utilize VR based 
interventions when their training is facilitated by skill-oriented interactive sessions of 
using the technology. More OT practitioners might make use of VR if potential barriers 
are reduced or eliminated, which include the availability of affordable options for VR use 
in clinical practice, therapist training resources, education, and most importantly an 
enhanced evidence base (Seifert et al., 2016). Educational resources such as hands-on 
training with guiding tools oriented towards improving therapist OT practitioners’ 
confidence would not only bring a change in therapists’ perception of using VR 
technology but also provide an incentive through continuing education credits 
opportunities. It is also reported that effective continuous professional development 
should address the specific needs of learners (Muijs, Day, Harris & Lindsay, 2004). In 
this program called, ‘A Training Workshop for Guiding Occupational Therapy Practice: 
Use of Environments in Virtual Reality for Social Skills Training in Autism,’ the author 
has identified the learning needs of OTs with an intervention targeted towards providing 
educational resources to practitioners in two parts. The first part is the provision of a 




in using VR as an intervention modality. The guiding manual and training workshop go 
hand-in-hand and both are composed of five distinct learning modules. The former 
provides thorough and extended information on VR and its utility for OT practice 
whereas the latter provides hands-on training planned systematically with the focus on 
instilling confidence and professional growth of therapists by broadening their knowledge 
and skills. 
The hands-on training part of this educational resource will be delivered via a 10-
hour long two-day workshop. The training on both days will be facilitated by lectures, 
VR use demonstration, hands-on training, and practice sessions with VR equipment, 
case-study brainstorming, and learning evaluation of the attendees after completion of all 
sessions. The sessions will be conducted in a modular format with three sessions on day 
one and two sessions on day two. The training will also comprise additional activities 
such as small group, and large group discussions about the therapists’ current methods of 
addressing social skills deficits in the clients with autism as well as pre- and post-survey 
of their knowledge on use the of VR for SST. 
Key Findings 
A literature review was conducted to identify the current state of evidence 
regarding SST practices using VR technology as an intervention. The interpretation of the 
evidence generated from the literature review led to the identification of existing 
problems and gaps in the widespread adoption of VR in OT practice. For this, a problem 
model was designed depicting the influencing factors contributing to the identified 




interventions. Most of the studies that did employ technology-based interventions were 
not performed by OTs and were highly specific in terms of characteristics of the target 
population making them difficult to generalize. This program was devised to bridge the 
gap between the existing literature demonstrating its benefits as an intervention and for 
its adoption in OT practice.  
The Experiential Learning Theory and the Unified Theory of Acceptance and Use 
of Technology (UTAUT) were used as a basis to address the problems identified. The 
former suggests that the impetus for the development of new concepts is provided by new 
experiences (Kolb, 1984) and learning by doing whereby the learner actively engages 
cognitively, affectively, and behaviorally to assimilate, and apply the presented learning 
material to create new knowledge. The author’s designed intervention would allow OT 
professionals to learn, apply, and practice VR as another method of providing SST for 
autism. The latter is a technology acceptance model that provides the adoption behavior 
and factors that contribute to acceptance and nonacceptance of technologies in 
rehabilitation. This theory guides the program intervention in order to maximize VR 
technology adoption and implementation, to enhance the quality of care and patient 
outcomes in autism.  
Various theoretical frameworks were also used to support VR-based intervention 
as a treatment modality and its relevance for people with autism. The first framework, 
called the Theory of Mind (ToM), describes how persons with autism fail to impute 
mental states to themselves and others leading to the inability to take into account others’ 




predictable environment as per the specific needs of the individual. Secondly, the Theory 
of Emotional Intelligence indicates how one’s ability to recognize one’s own emotions, 
control one’s emotions and actions, recognize the emotions of others, and understand 
how one’s actions affect others. Lastly, the Social Learning Theory (SLT) contributes to 
the social interactions arising as a result of observing and imitating the behavior of 
others. The SLT framework will help foster competency in social interactions through 
VR based SST by utilizing the visual learning and inherent imitation capacity of the 
children with autism to appropriately adapt their behavior.  
Outcomes and Program Evaluation  
The short-term outcomes are to increase OT practitioners’ knowledge and 
confidence in using and handling VR technology and to increase the number of 
professionals who can use VR interventions in their clinical setting after participating in 
the workshop. The overall long-term outcome of this resource is that people who have 
participated in the workshop and have the guiding manual can incorporate VR into their 
everyday practice. They will be motivated to engage in additional research to contribute 
to the existing knowledge base on the use of VR as an intervention tool. 
To evaluate the effectiveness of this training, a mixed-method study design will 
be used by using pre-post surveys and semi-structured interviews with participants post 
workshop. The surveys and interview results will provide an overall quality of the 
training and relevance of the delivered content. The results will be used to infer whether 
the training delivered what it intended to deliver and further make changes in the 




Funding and Dissemination  
In the first year, during the pilot launch, the results gathered from the research 
study conducted will help gauge the effectiveness of the program. The results will help to 
steer the process of conducting multiple workshops across the states in the US. The 
startup capital for the initial launch will be generated from personal savings of 
approximately $10,000, funding from angel investors, and procuring grants from autism 
societies across the country. The major goal with this program’s launch is to build a 
business that will survive off its cash flow without the need for injecting finance from 
external sources once the program is officially running, getting enough recruiters, and 
registrants for attending the workshops.  
There will be 12 workshops (once monthly) each spanning 10 hours conducted in 
the first year of business. The number of workshops is anticipated to increase to 24 in the 
second year. Starting from the second year of program, there will be a supporting 
occupational therapist with an hourly salary who will work in conjunction with the author 
in preparing for and delivering the workshops.  
Dissemination of information of this educational resource will focus on primary 
audiences including OT practitioners who provide services for ASD and secondary 
audiences including state and nationwide OT associations, OT educational institutions, 
and rehabilitation organizations such as the American Congress of Rehabilitation 
Medicine (ACRM). Their partnership, satisfaction, and agreement are quintessential to 
the effective dissemination of this resource. The dissemination process will be ongoing 




brochures, professional website including all the relevant information about the 
workshop, and professional videos will be used to procure contracts from the potential 
stakeholders to host the workshop. Further dissemination will be done through in-person 
presentations of this program in the annual national and state conferences.  
Conclusion 
As a result of participating in the workshop and learning from the comprehensive 
guiding manual designed specifically to address the learning needs of OTs to apply the 
VR based SST, the therapists may become efficient in using VEs with increased 
confidence in their practice. This training program will not replace the traditional 
interventions for SST but rather will act as an adjunct to such approaches to improve 
outcomes. In the coming years, it is expected that the ASD population will rise, and so 
should the scalability and effectiveness of OT treatment approaches. Given VR has been 
reported to be an effective strategy in providing SST interventions in ASD that are 
generalizable to real-world environments, this educational resource will go a long way to 
ensure that this technology is used effectively by therapists with increased positive 
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